Quantitative bioluminescence imaging of transgene expression in vivo.
Bioluminescent imaging (BLI) is a widely used in vivo method to determine the location and relative intensity of luciferase expression in mice. Luciferase expression is observed following an i.p. dose of d-luciferin, resulting in bioluminescence that is detected in anesthetized mice by a charge-coupled device camera. To establish whether BLI could be used as a quantitative measurement of non-viral-mediated luciferase expression, precise quantities of plasmid DNA encoding the luciferase gene were hydrodynamically dosed in mice. The results established a linear correlation between the DNA dose and the BLI response measured in liver which spanned five orders of magnitude. The level of luciferase expression was found to be a direct function of d-luciferin dose. The time course of luciferase expression and the influence of multidosing of substrate were measured by BLI. The recovery of luciferase from the liver of hydrodynamically dosed mice allowed calibration of the BLI measurements. The results establish BLI's limit-of-detection at 20 pg of luciferase per liver following a hydrodynamic dose of 100 pg of plasmid DNA. These results demonstrate that BLI is both sensitive and linear and should allow for the direct comparison of the efficiency of gene transfer vectors that target the liver.